Cffyy£^ (Amended) Th^method of claim 1 comprising administering to said individual 

K the complement activation inhibitorWior to the administration of said active ingredient. 




14. (Amended) Thdmiethod according to claim 1 wherein said amphiphilic carrier is 
selected from the group consistinkof liposomes, colloidal dispersions, particulate biomaterials, 
radiocontrast agents and emulsifiers\ 

15. (Amended) The method according to claim 1 wherein said active ingredient is 
doxorubicin, daunorubicin or amphoterin B. 



17. (Amended) The method according to claim 1 wherein active ingredient is 
hemoglobin or polynucleotide. 



REMARKS 

Entry of the amendment and reconsideration is respectfully requested. The amendments 
are in response to points raised in the final Office Action and should lessen the issues on appeal 
or result in the allowance of the application. 

Upon entry of the amendment, claims 1-11,14, and 16-19 are pending, claims 7-9, 1 1 
and 18-19 remain withdrawn from consideration and claims 1-6, 14, 16 and 17 are before the 
Examiner. 

Claims 1-6, 10, 14, 16 and 17 are amended. Claims 12, 13 and 15 are cancelled. Claim 

10 has been reformatted as a dependent claim, depending on claim 1 . "A(a)ctive ingredient" is 

substituted for "drug" throughout the claims and is defined in claim 1. The solvent is clearly 

indicated to be the pharmaceutical solvent, mentioned in the specification. Other edits to the 

claims respond to points raised in the Official Action or were undertaken to more clearly present 

the invention. No new matter is believed to have been introduced. 
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Rejections under 35 USC 112, Second Paragraph 

Claims 1-6, 10 and 12-17 are rejected under 35 USC 112, second paragraph, as being 
indefinite for failing to particularly point out distinctly claim containing subject matter which 
applicant regards as his invention. 

The claims have been amended to address the points raised in the Official Action which 
should render the rejection as stated moot. Please note that "particulate biomaterials" is a 
recognized term of art and that Chemophor® and Chemophor EL® are recognized trademarks. 
Note attachments A, B, and C. 

Withdrawal of the rejection is respectfully requested. 

Rejections under 35 USC 103 

Claims 1-6, 10 and 12-17 are rejected under 35 USC 103 as being unpatentable over Ko 
(5,851,528) by itself or in combination with De Lacharrier (5,744,156). Applicant respectfully 
traverses. 

The claims have been amended to more clearly the inventive contribution- the 
administration of an effective amount of an complement activation inhibitor to reduce the 
hypersensitivity caused by the presence of a specified active ingredient and/or a specified 
amphiphilic material. 

There is no recognition in either the primary or secondary reference of the specific 
problem discovered and solved by Applicants. 

Ko teaches chimeric molecules composed of a first and second polypeptides, both of 

which inhibit complement activation. The chimeric proteins are taught to reduce inflammation. 

4 Serial No. 09/183,375 

Docket No. 378332000900 
Client Reference WRAIR-97-18 

DOC/293619 



Conditions mentioned include those associated with ischemia-reperfusion, crash injury, burns, 
ARDS, autoimmune disorders, etc.. Table 1, referred to by the Examiner, lists potential clinical 
targets of the protein chimeras, i.e. targets to try. 1 None is an immediate complement reaction 
like that disclosed herein. The Table does mention "Drug Allergy". 

"Goodman & Gilman's The Pharmacological Basis of Therapeutics", Ninth Edition, 
1996, Chapter 4, "Principles of Toxicology and Treatment of Poisoning" by Curtis D. Klaasen, 
provides are accepted meanings for "hypersensitivity" and "drug allergy" at pp. 67 and 68 
(Attachment D). 2 The terms hypersensitivity and drug allergy describe the allergic state. There 
is usually a latency period of at least 1 or 2 weeks. (This contrasts with our specification in that 
complement activation occurs immediately with no latent period- there is no requirement for 
induction of antibodies.) 

Accordingly, the teaching of Klaasen (Tablel) merely suggest potential applications, e.g. 
"Allergic Reactions" to drugs, which have characteristics that are distinctly different from the 
immediate complement reactions of the instant invention. 

De Lacharriere teaches the use of a substance P antagonist for the preparation of a 
pharmaceutical composition for treating skin reddening of a neurological origin. There is no 



1 The art of pathological conditions associated with complement activation in the field of complement prior to the 
instant disclosed invention are described in the attached Table A. Applicants consulted 44 reviews, research, or 
textbook articles in the field. Many of these reviews, both before and after 1998 (the Ko, et al patent issued on 22 
Dec 98), gave comprehensive listing of pathological conditions associated with complement activation. Each of the 
pathological conditions mentioined by Ko, et al are included. The first mention of immediated non-IgE 
hypersensitivity reactions mediated by complement was published by Applicants in Feb, 1998. 

2 Klasen mentions Type I, II, III and IV reactions. Type I reactions ("anaphylactic") tend to occur quickly after 
challenge with an antigen to which the individual has been sensitized. These are also termed immediate 
hypersensitivity reactions. These characteristics are similar to the reactions referred to in the instant specification. 
According to Klaasen, Type I reactions are mediated exclusively by IgE. IgE cannot activate complement. These 
immediate hypersensitivity reactions are not due to complement. Type II reactions are slow reactions (generally 
occurring days or weeks later). These reactions are due to the presence of antibodies against tissue antigens. See p. 
68, lines 4-5. Type III reactions are also slow reactions, requiring hours, days, or weeks. IgG immune complexes 
subsequently fix complement and then deposit in tissues to set up a destructive inflammatory responses. These 
reactions are not rapid anaphylactic reactions. Type IV reactions are mediated by cells, not complement. 
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mention of hypersensitivity associated with complement activation by amphiphilic molecules nor 
its treatment in the manner claimed. 

The teachings of references, taken alone or in combination, are incomplete and thereby 
fail to suggest the claimed invention. 

Further, it is respectfully submitted that the references fail to suggest their combination. 
There is no problem evident in one for which the other is a solution. 

Since a prima facie case has not been established, withdrawal of the rejection is 
respectfully requested. 
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Conclusion 



Having addressed all of the rejections and objections, allowance of the application is 
believed to be in order. A notice to this effect is respectfully requested. 

In the unlikely event that the transmittal letter is separated from this document and the 
Patent Office determines that an extension and/or other relief is required, applicant petitions for 
any required relief including extensions of time and authorizes the Commissioner to charge the 
cost of such petitions and/or other fees due in connection with the filing of this document to 
Deposit Account No . 210-380 referencing docket no. WRAIR 97 - 18 (378332000900) . 
However, the Commissioner is not authorized to charge the cost of the issue fee to the Deposit 
Account. 



Respectfully submitted, 




Dated: 



June 13, 2001 



BY 



Thomas G. Wiseman 
Registration No. 35,046 
Venable, Baetjer, Howard & Civiletti, LLP 
1201 New York Avenue, N.W. 
Washington, D.C. 20005-3917 
Telephone: (202) 513-4614 
Facsimile: (202) 962-8300 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS: 



1 . (Amended) A method for reducing hypersensitivity side effect [associated with 
the administration of an] caused by an amphiphilic carrie r, and/or active ingredient [containing 
pharmaceutical composition] comprising administering to a subject a hypersensitivity reducing 
effective amount of a complement activation inhibitor in conjunction with the active ingredient 
and the amphiphilic carrier or a pharmaceutical solvent, wherein said amphiphilic carrier is 
polyethoxvlated oil or a derivatized polyethoxylated oil and wherein the active ingredient is 
taxol paclitaxel, Doxil althesin, cyclosporin, diazepham, didemnin E, echinomvcin, propandid, 
steroids, teniposide, doxorubicin, daunorubicin, amphoterin B, hemoglobin, polynucleotide or 
multivitamin product [said composition, wherein the complement activation inhibitor is present 
in an amount to reduce the hypersensitivity effect]. 

2. (Amended) The method according to claim 1 wherein said composition further 
comprises [amphiphilic molecule is polyethoxylated oil or a derivative thereof,] emulsifiers or 
detergent molecules. 

3. (Amended) The method according to claim 2 wherein the pharmaceutical solvent 
is selected from the group of hydrophilic or hydrophobic solvents. 

4. (Amended) The method according to claim [3] I wherein the polyethoxylated oil 
[solvent] is [Cremophor or] Cremophor EL. 
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5. (Amended) The method according to claim 1 wherein said active ingredient 
[drug] is poorly soluble in water-based solvents and necessitates the addition of emulsifiers to 
become soluble. 

6. (Amended) The method according to claim 2 wherein the active ingredient 
[pharmaceutical composition includes] is taxol[, althesin, cyclosporin, diazepham, didemnin E, 
echinomycin, propandid, steroids, teniposide, or multivitamin products]. 

10. (Amended) [A] The method of claim 1 [for preventing a complement activation 
reaction in an individual resulting from the administration of a drug composition containing 
polyethoxilated oil, said method] comprising 

administering to said individual [an effective amount of a] the complement activation 
inhibitor prior to the administration of said active ingredient fdrug composition]. 

14. (Amended) The method according to claim [12] I wherein said amphiphilic 
carrier is selected from the group consisting of liposomes, colloidal dispersions, particulate 
biomaterials, radiocontrast agents and emulsifiers. 

16. (Amended) The method according to claim [15] I wherein said [drug] active 
ingredient is doxorubicin, daunorubicin or amphoterin B. 

17. (Amended) The method according to claim [12] I wherein the [pharmaceutical 
composition includes as an active agent] active ingredient is hemoglobin or polynucleotide^]. 
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TABLE A 



Pathologic Conditions Associated with Complement Activation 
(Bolded entries were listed in the patent of Ko, et al) 



Diseases 



References 



1 

2. 



Acute myocardial infarction 



(1-4) 

none until ours in Feb 1998 



3. Alzheimer's Disease 


(5-7) 


4. Anaphyla is 


(5-7) 


5. Asthma 


(7) 


6. ARDS 


(5-7) 


7. Arthrus reaction 


(7,8) 


8. Atheroma 


(5,6) 


9. Bowel inflammation 


(5,6) 


10. Bullous pemphigoid (bullous diseases) 


(7,9,10) 


1 1 . Behcet's syndrome 


(5,6) 


12. Burn injuries 


(7) 


13. Catheter reactions 


(5-7) 


14. Cerebral lupus 


(5) 


15. Crohn's disease 


(7,11) 


16. Crush injury(polytrauma) 


(12-15) 


17. Cryoglobulinemia (i.e., 




immune complex formation) 


(16, 6-8, 16-21) 


18. Drug allergy 


none until ours in Feb 1998 


19. Experimental allergic encephalomyelitis 


(7) 


20. Experimental allergic neuritis 


(7) 


2 1 . Forssman shock 


(7) 


22. Glomerulonephritis 


(6,17,20,21) 


23. Guillain-Barre syndrome 


(5,6) 


24. Goodpasture's disease 


(17, 20,21) 


25. Hemolytic anemia (sickle cell anemia) 


(7, 17) 


26. Hemodialysis 


(7) 


27. Hemolytic-uremic syndrome 


(6) 


28. HEMP AS 


(5) 


29. Hereditary angioedema 


(7, 16, 18, 20,21) 


30. Huntington's disease 


(7) 


3 1 . Hypersensitvity Pneumonitis 


(17) 


32. Hypovolemic shock 


(13, 22-24) 


33. Inflammatory (bowel) diseases 


(11,25-29) 


34. Infertility 


(5,6) 


35. Intestinal ischemia 


(11,30-33) 


36. Ischemia/reperfusion injuries 


(7) 
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37. IC-induced vasculitis 


(7) 


38. ITP 


(5, 17) 


39. Juvenile rheumatoid 


(5,6) 


40. Lupus nephritis 


(5, 18) 


41. Membranoproliferative glomerulonephritis 


(5,6, 17, 18, 20,21) 


42. Multiple organ failure 


(7, 23, 34, 35) 


43. Multiple sclerosis 


(6, 7) 


44. Myasthenia gravis 


(5-7, 17, 19) 


45. Pancreatitis 


(11,25-29) 


46. Paroxysmal Nocturnal Hemoglobinuria 


(5, 17, 20, 21) 


47. Pemphigus-Pemphigoid 


(5, 6) 


48. Phototoxic reactions 


(5,6) 


49. Pick's disease 


(7) 


50. Post-bypass (post-pump) syndrome 


(5-7, 17) 


51. Preeclampsia 


(5, 6) 


52. Psoriasis 


(7) 


53. Radiographic contrast media allergy 


(36-40) 


54. Reperfiision injury 


(1-4) 


55. Rheumatoid arthritis 


(5-8, 16, 17) 


56. Rheumatic myocarditis/endocarditis 


(17) 


57. Septic shock (endotoxinemia) 


(7, 8) 


58. Serum sickness 


(8, 17) 


59. Shonlein-Henoch purpura 


(17) 


60. Sjogren's syndrome 


(5,6) 


61.SLE 


(16, 6, 7, 16-21) 


62. Stroke 


(7) 


63. Thermal injury (burn and frostbite) 


(41-44) 


64. Thyroiditis 


(5,6) 


65. Transplant rejection 




(hyperacute alio- and xenograft) 


(5,7, 20,21) 


66. Urticaria 


(8) 


67. Vascular leak syndrome (IL-2 -induced) 


(13, 20,21) 


68. Vasculitis 


(5, 7, 16, 17, 19) 


69. Xenotransplantation 


(20, 21) 
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Cremophor EL 



• Registered trademark of 
BASF Aktiengesellschaft 



Emulsifying agent for the pharmaceuticals, cosmetics and feedstuffs 
industries; used in aqueous preparations of hydrophobic substances, 
e.g. fat-soluble vitamins and essential oils. 



Fine Chemicals 



BASF 



Common names 
Nature 

Composition 

Properties 

Specification 



Solubility 



Stability 



Application 



Polyoxyethylenglyceroltriricinoleat 35 (DAC), Polyoxyl 35 Castor Oil 
(USP/NF). 

Cremophor EL is a non-ionic solubilizer and emulsifier obtained by causing 
ethylene oxide to react with castor oil of German Pharmacopoeia (DAB 8) 
quality in a molar ratio of 35 moles to 1 mole. 

The main component of Cremophor EL is glycerol-polyethylene glycol 
ricinoleate, which, together with fatty acid esters of polyethyleneglycol, 
represents the hydrophobic part of the product. The smaller, hydrophilic 
part consists of polyethylene glycols and ethoxylated glycerol. 

Cremophor EL is a pale yellow, oily liquid that is clear at temperatures 
above 26 °C. It has a slight but characteristic odour and can be com- 
pletely liquefied by heating to 26 °C. The hydrophilic-lipophilic balance 
(HLB) lies between 12 and 14. 



:Wafer<c6nteht|Kif ischer^ 3 %K 

^ifvalOe^oftlp^^ 




^Sulfated ash ^ 



Heay^ metals (USP XX ^method) 



Unless otherwise indicated, the values were determined according to 
the monograph "Polyoxyathylenglyceroltriricinoleat 35" of the Deutscher 
Arzneimittelcodex and to the monograph "Polyoxyl 35 Castor Oil", 
USP/NF. 

Cremophor EL forms clear solutions in water. It is also soluble in ethyl 
alcohol, n-propyl alcohol, isopropyl alcohol ethyl acetate, chloroform, 
carbon tetrachloride, trichloroethylene, toluene and xylene. 

In contrast to that of anionic emulsifying agents, the solubility in water 
decreases with rising temperature. Thus, aqueous solutions become turbid 
at a certain temperature. 

Cremophor EL is miscible with all other Cremophor grades and, on heat- 
ing, with fatty acids, fatty alcohols and certain animal and vegetable oils. 
It is thus miscible with oleic and stearic acids, dodecyl and octadecyl 
alcohols, castor oil, and a number of lipid-soluble substances. 

Cremophor EL in aqueous solutions is stable towards electrolytes, 
e.g. acids and salts, provided that their concentration is not too high. 
Mercury (II) chloride is an exception and forms a precipitate with the 
product. 

Some organic substances may cause precipitation at certain concentra- 
tions, especially compounds containing phenolic hydroxyl groups, e.g. 
phenol, resorcinol and tannin. 

Cremophor EL can be sterilized by heating in an autoclave for 30 minutes 
at 120 °C. It may thus acquire a deeper shade. During sterilization, 
Cremophor EL should not be heated together with substances that are 
strongly acidic or alkaline and would thus saponify it. 

Cremophor EL is recommended as a solubilizer and emulsifier in many 
different branches of industry It is particularly suitable for the production 
of liquid preparations. 

The degree to which the hydrophobic substance is distributed in the liquid 
depends largely on its properties and on the amount of Cremophor EL 
used. A rule of thumb is that, if Cremophor EL is present in excess, clear 
or opalescent liquids are obtained. However, if the proportion of Cremo- 
phor EL is reduced to, say 5-10%. expressed in terms of water-insoluble 
substance, conditions exist for the formation of an emulsion. 
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Pharmaceuticals 




In aqueous solution, Cremophor EL emulsifies or solubilizes the fat-soluble 
vitamins A, D, E and K. In aqueous-alcoholic solutions, it very readily solu- 
bilizes essential oils. Other hydrophobic drugs can also be converted into 
aqueous solutions with Cremophor EL (e.g. Miconazole, Hexedetine, 
Clotrimazole, Benzocaine). 

In order to ensure that the fat-soluble vitamins yield clear aqueous solu- 
tions, they must first be intimately mixed with the solubilizer. The preferred 
forms of vitamin A for this purpose are vitamin A palmitate with 1 ,7 million 
I. U./g or vitamin A propionate with 2.5 million I.U./g; and the preferred 
form of vitamin K is vitamin K 1 (phytomenadione). 

An importart factor is how the water-soluble substance is solubilized. 
Hence, a typical example, viz. the preparation of an aqueous vitamin A 
palmitate solution with 150000 I.U./ml, is described in detail below. 

Vitamin A palmitate 1 .7 million I. U./g 8.8 g 

Cremophor EL 25.0 g 

Water ad 100 ml 

The Cremophor EL is mixed with the vitamin and heated to 60-65 °C. 
The water, also heated to 60-65 °C, is intimately incorporated in the mix- 
ture by slowly stirring in. Initially, thickening occurs as a result of hydration 
and reaches a maximum when about half of the water has been added. 
On addition of the remaining water, the viscosity is reduced again. If the 
first half of the water is added too rapidly, an opalescent solution may be 
obtained. 

The following three diagrams show that clear aqueous solutions of vitamin 
A palmitate, vitamin A propionate or vitamin E acetate can be obtained in 
very high concentrations with the aid of Cremophor EL. Concentrations 
refer to the finished solubilisates. 




Fig. 7 Vitamin A palmitate 
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Fig. 3 Vitamin E acetate 
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The following amounts of other fat-soluble vitamins can be dissolved in a 
6% solution of Cremophor EL: 



Cosmetics 



Animal nutrition and 
veterinary medicine 



Physiological properties 



Acute toxicity 



Acute inhalation toxicity 



Irritation of skin and 
mucous membranes 




As a rule, less Cremophor EL is required for mixtures of various vitamins. 

The processing temperature and, in some cases, the amount of Cremo- 
phor EL required can be reduced by adding small amounts of polyethylene 
glycol (Lutrol® E 400). propylene glycol or glycerol. The stability of many 
solubilisates may be affected by light. 

For reasons of taste, it is recommended that the hydrogenated and thus 
tastelese form, viz. Cremophor RH 40, be used for oral application in 
human medicine. The inherent odour of Cremophor EL can best be 
masked in many cases with banana aroma. 

A solution of one part of azulene in about four parts of Cremophor EL can 
be infinitely diluted with water. In addition. Cremophor EL has proved to be 
a useful additive in the production of glycerol suppositories. 

In the cosmetics industry, Cremophor EL is used preferentially for solubiiiz- 
ing perfume oils and for emulsifying fatty substances, organic solvents, 
and additives. Cremophor EL is an outstanding sotubilizer for aroma 
chemicals and ethereal oils in aqueous isopropyl or ethyl alcohol, provided 
that the alcohol concentration is 30-50%. In many cases, extremely small 
additions of Cremophor EL are adequate under these conditions, so that 
the inherent odour of the product is completely masked. The solubilizers 
Cremophor RH 40 and Cremophor RH 60, which are also highly efficient, 
are completely free from odour and taste. 

For the production of completely clear solutions of perfume oil in aqueous 
alcohol, the perfume oil and the solubilizer should be dissolved together in 
concentrated alcohol, after which the water is added slowly. 

By virtue of its good dispersing action, Cremophor EL enables nutritive 
and therapeutic substances to be assimilated more completely and thus 
renders them more effective. This fact is of particular interest for com- 
pounded feeds containing oils and fats. A special application of Cremo- 
phor EL is the production of cod-liver oil emulsions in veterinary medicine. 

Cremophor EL is tolerated extremely well, as tests with single and 
repeated oral doses and exposure tests on the skin and mucous 
membranes have shown. 

LD 50 (7 days follow-up period): 



Rat oral 
Rabbit oral 
Cat oral 
Mouse i.v. 
Rat percutaneous 



> 6.4 ml/kg 

> 10.0 ml/kg 

> 10.0 ml/kg 
2.5-4 ml/kg 

> 4.0 ml/kg (maximum applicable dose) 



No characteristic toxic symptoms were observed after oral doses or appli- 
cation to the skin, and no pathological changes of the inner organs were 
discernible with the naked eye during autopsy. 

Cremophor EL is praticaliy non-volatile. In tests, rats have inhaled air 
saturated at 20 °C with the volatile components of the product for over 
eight hours without suffering any irritation of respiratory tract or any injury 
by absorption. 

Contact for more than 20 hours between the undiluted product and the 
highly sensitive skin on the backs and ears of white rabbits caused only 
slight or insignificant inflammation that disappeared rapidly. 

This instillation of 0.05 ml of Cremophor EL in the rabbit's conjunctival sac 
only caused slight reddening of the conjunctiva that disappeared within a 
few hours. The application of a 50% aqueous solution of the product 
caused slight irritation and lachrymation, both of which disappeared 
rapidly; 30% aqueous solutions had no irritant effect. 
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Repeated application of a 50% solution of Cremophor EL in acetone with 
a brush to the skin of guinea-pigs produced inflammatory reactions at the 
affected parts but did not cause any sensitization. Intracutaneous injection 
of 0.05 or 0.1 ml of a 0.1% solution in physiological sodium chloride 
solution ten times on successive days to a guinea-pig did not cause 
sensitization. 

Repeated oral administration of Cremophor EL in doses of 0.5, 1 .0, 2.5 
and 5.3 ml/kg daily (5 times a week over four weeks) with the oesophageal 
sound to beagles did not cause any clinically detectable disorder except 
for soft faeces in some cases. In clinical-chemical and pathological-histo- 
logica! tests, the experimental animals did not show any pathological 
changes attributable to Cremophor EL. 

In six-month feeding tests carried out on rats and dogs with Cremophor 
EL in concentrations of up to 1 %, the experimental animals showed no 
visible symptoms of poisoning, no impairment of feed ingestion or growth, 
no detectable disorders of the blood and urine, no organic malfunctions, 
no increase in weight of the organs, and no abnormal organic mutation 
that could be detected in pathological-histological tests (no-effect level). 

No teratological or embryotoxic effect of Cremophor EL (tested according 
to the FDA specifications: Guidelines for reproduction studies for safety 
evaluation of drugs for human use; 1966) after oral application of 10 
and 5 ml/kg daily from the 6th to the 15th day post coitum with the 
oesophageal sound was observed in NMRI mice. Even the addition of 
10% and 5% of Cremophor EL to the feed of pregnant Sprague-Dawley 
rats during the organogenesis period, i.e. day 0-20. had no embryotoxic 
or teratological effect. 

Detailed toxicological test reports on Cremophor EL are available on 
request. 

The fine degree of dispersion resulting from addition of Cremophor EL 
allows a drug to be absorbed more readily and increases its efficiency. 

Cremophor EL promotes the penetration of a number of active substances 
and exerts either activating or inactivating effects on others, e.g. antibio- 
tics. Therefore, before Cremophor EL preparations are used in practice, it 
is advisable to subject them to thorough pharmacological tests. 

Cremophor EL is subjected to detailed quality control involving compre- 
hensive chemical and physical tests. The individual production batches are 
not. however, subjected to biological tests. For this reason, all producers 
of Cremophor EL preparations must carry out their own tests to check the 
suitability of the material used and the final preparations. 

Cattle that have been subjected to parenteral treatment with certain vac- 
cines or medicaments and subsequently injected with preparations con- 
taining Cremophor EL or similar solubilizers have displayed anaphylactoid 
reactions in isolated, exceptional cases. After the application of injections 
containing Cremophor EL to human beings, anaphylactoid reactions have 
sometimes been observed. For this reason, the health authorities in the 
Federal Republic of Germany and the U. K., for instance, have laid down 
hat the content of polyethoxylated castor oil in injections for parenteral 
application to human beings must be declared, and any possibility of side 
effects must be pointed out in the package circular. This is an aspect to 
which companies producing pharmaceuticals for human beings must pay 
particular attention. 

After oral administration of preparations containing Cremophor EL, side 
effects of this kind have not been observed. 

Drums of 60 kg and 120 kg capacity. 

00647/1/63 

A Safety Data Sheet is available. 

Cremophor EL should be stored in tightly closed containers and protected 
from light. Prolonged storage is not advisable unless the containers are 
completely full. 
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The data submitted in this publication are based on our current knowledge 
and experience. They do not constitute a guarantee in the legal sense of 
the term and, in view of the manifold factors that may affect processing 
and application, do not relieve processors from the responsibility of carry- 
ing out their own tests and experiments. Any relevant patent rights and 
existing legislation and regulations must be observed. 
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biogeochemistry 

phology (bro-ke-mor-rol'o-j*) the study of the re- 
bctwcen cbtfinicul ctMiotiiutiua tuui bjulugtCul uiHipn. 
i"o-oi'dal) pvrtaining bo that which kills living or- 
is (bi"o-kli-rnut'ik») bioelitnntolegy. 
.agist (M"o-kU"mah-toI'o-jiflt) an individual skilled 
itology. 

logy (bi' , o-kli**mah-tol'5-jc) [oio- + climato1ogy\ the 

/otcd to the Ktudy ol effeCta On Irving organi&m* of 

of the natural environment (rainfall, daylight, teroper- 
lidity, air movement) prevailing in specific regions of 

So© aleo biomeCaorolngy. 

luibe&rban&te of bismuth. 
B (bi"o-ae-no / sia) biooenosis. 

(bl"o-kaHoidl [bio- + coltoid\ a colloid from animal, 
ucrobial U>»u(». 

ible (bi"o-kom-pat1-bU being harmonious with life: 
* toxic or injurious effect* on biological function. 
Ibility (bl^o-kom-pat'l-bUI-te) the quality of being 
hie, 

Qtica (hi"o-ai"ber-nat'ikfl) the science of conununfcA- 
rontrol in animals. 

i"o-*i1c1) l*>i*- +■ Gr. kykl&t cycle] the rhythmic rep- 
:ertain phenomena observed in living orKonisms. 
able (hL" o-dft-grttd'ah-bl) susceptible of degradn- 
riogical processes, as by bectcriel or other enzymatic 

atlorl (bi u o-dc^"rab-da'shun) the series of processes 
Uving *yatems render chemicals leaa noxious to the 
nt. 

'o-dcsl trademark for a preparation of dlethylrtilbes- 

9 Cbi^o-dc^trituA) detritus derived from the dlsinte- 
id decomposition of onco-living orynnipmfl; further 
as phytodctritu* Or •oodetritn*, depending on whether 
il organism was vegetal or animal. 

ICS (bi ff O-dvnoin'ik*) f>io- 4- Gr. ^fiamw might] the 
tody of the nature and determinants of all organ ton ir 
human) behavior. 

lity (Wo-e^lek-trial-te) the electrical phenomena 
ir in living tissues, as that generated by muscle nnd 
jc. 

nics (bi' f o-e w lek.-tron r ikB) the study of the role of in- 
lar transfer Of electrons In biological regulation and 



any chemical clement that is 
the study of the 



X Cbi"o-cl'o-mept) 
t of Irving tiaflue. 
tics Cbi"c-en ff er-jetMks) 
ations in living rjrgnninmii. 
lence (bi"o-e-kwiv'ah-Ieris) the quality of being bio- 
lent <bi"c^kwiv<ah-lent) having the same strength 
u* bioavailability in the same dosage form as another 
of o given drug substance. 

ck <bl /f a-fed'bak) the procaaa of fiirnishing an indi- 
wmation, usually in on auditory or visual mode, on the 
ie or more physiological variables such aa heart rate, 
iflure. or skin temperature; such a procedure often 
itf individual La gain some voluntary control over the 
c variable being sampled, alpha b., a procedure in 
srson Is presented with continuous Information, usually 
nn thft Atate of his brain-wave pattern, with the intent 
jig the percentage of alpha activity; this is done with the 
<n that it wil) be associated with a state of relaxation and 
rakafulnees. Called also alpha feedback. 
did (bi"o-Ek/vo-noid) a generic term for a group Of 
a that are widely distributed in plants and that are 
with maintenance of a normal Btnte of walls of small 
iclo. See flAvanauL 

'o-Jenl [Wo- + Or. gentian to produce) one of several 
tcins supposedly representing the ultimate molecular 
fe. 

9 (brVjcn'c-sis) [bio- +• Gr- frnesfa Origin] 1- the ori- 
. or of living organisms. 2. the theory that hving or- 
an originate only from other organism* already Irving. 
*iAtCa 

D (>i*o-je-net'ik) pertaining to biogenesis. 
bl"o-j*n'lk) having origins In biological processes, as 
; amine. 

I (bi-oHS-nus) Originating from life Or producing life. 
inuAtry Cbi"a-je''o-kem'is-tre) [bio- + Gr. gtf earth + 
1 the study of interactions between the biosphere and 
a] environment, e.g., the study of the effect of living 
i on the weathering Of roeka, of the concentration of 
by living systems, etc. 



biogeography 
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biOffeogruphy Cbi'^oe'rah-lc) the scientific *uidy of geo- 
graphic attribution of living organisms. 

biogrnpH (Hi'u-graf) 1. an instrument for analyzjng and f «nder- 
mfvi^ble the rWnwnl* at animals; used m diaeno5.fi of certain 
nervous diseases- 2. spirograph. 

biohvdrauliC (bi»o-hi-draw'Uk) [Mo. + Gz. hydfr water] pcr- 
^ng * the action of w,^ and KOluUons .n living ti*aue^ 

blowplant (U' W'phmt) denoting * prosthema made or biu- 
Hynihetlc material. . . 

Ki^lrinfttica <bi''o-ki-net'iW*J [bio- -l- Gr. kinetikoaoi or U*r puttnic 

b £^5£T toe science of the movements within developing or- 

toiSK' biological (bi-O-loj'ik; bi c-lojre-kal) plaining to 

hitun^cnlfl (W-o-loj'e-kolx) medicinal preparation* ^defrom 
Sm^e^niams and their products, including serum* vaocuies, 
antigens* an Li toxins, etc. 
biolOffwt CbiHol'o-jist) an expert In biolorar- inlAmffent 
biolngoa (bi^p*) IMo- + Gr W reason] the indent 
power diaplayed In organic acUvtUes. 

SJogical procenec including the retain betw^n gen« ~* the 

c?«u2r oxidation of a heal^tahlc Auhatrate Ouciferin) in the 

nre«nce of a heaVsenniclve on«ynie UucUeraseh 
biolysU Cbl-on-siK) chemical deeompoaition of organic matter 

by the action of living organisms. , . . , ^ 

biolytie Cbi-o-lil/iWrbio- + Gr. lytiko* looierangl 1. pertaining 
^^haracteriz^WbiolyKia. 2 . ******** i* Ufc ^ 
bioma^ (biWass) tb^ entire aBaembUxge of hv,ng ^^1^ 

boTsjiimal and vegetable, of » particular region, considered 

oolltfctively i 

SemttiC* «. appli^ to *c l*on^na of , ' v ' n *""'^. 

biomechanics (bi''o-n.B-kan'ilo) [bio- + m^-^ ttoe o&hr 
b STS mechanic W to ^^^f^'^Si^! 
loeguMtor xystem or Ihe human body, aortal D^, tne region 
^Tbetw^ii the biologic behavto* of ottd rtmctur^ «P<i the 
physical Influence el a dental restoration. 

^^application of the natu«l edjrncee (biology. b.ochemuVO'. 
biophyoica, etc) to the study of t^oxnnt- 

blomembrane (bl«o-mon.'brin) any membrane, e*. cdl mcm- 

b^mb^O^Uem-breh-nu,, of or pextain^ M . «■ 

biZeSortiosi-t (bi-o-^or^ji-t) en individual 

biom e teorOlo^ L <bi»oWt^r^>^6«o. ^'b^Sfol 
rwlwd trtm off the erovnd + lop* tiwUeel JSrfn the 
«olaey which deals with tho effocta on Uvum organisim lot 
S£wk«>>«cu ofth-i Phyei**! envi^meut ^P«; 

^^XhlftM^ol^^ - 
satellites and submarines, AT ™ ra - 

blometer (bl-om'e-ter) [bio- + Gr. metfoa Measure] "Jig! 1 * 
Xbyv^ch extremely minute quanUl^ of carbon d^d^c^te 
ineaeured; u«ed in m^awring the carbon dioxide given off from 

biowS^^triah^) an individual skilled in biom*- 
try. 

biometrics (bi-o-met'rlkB) biometry. 

biometry <bi-om^-tre) + Gr. ^troa TT^aflur*] 1. th e eci- 

^ of^o applicaSnof staUsdcal ^^r^«; 

mathematical analysis of biological data. 2- m hf* insurance, 

the calculation of the expectation of life, 
biomlcroecope tb4"o-mi'Wro-BkOp) a ^croecopc for 

livSgtb»ae In the body. 8lit-lamp b„ Gullstrand b »lit tamp- 



biomicroscopy ( 
tion of Uving ti*sv; 
the lens by » com 
biomolocule (bi"i 
cull, ufi a proLein, 
blomotor <bi"o-n) 

respiniLimi. 
Biompholaria (b 
species of which i 
called also Aus^ 
bion (bl'on) [Or- < 

grtniAm. 
bionecro£il9 <bi"o 
bloner^y (bi-onft 
force extirciscd ii 
bionics (bi-on'iks 
tions, character li 
and application 
techniques In th< 
bionomics (bi"o- 
the relations of < 
bionomy <bi-on'c 
edge nviurdJng t 
biono^id (bi-o-nc 
caused by living 
bionucleoriiCS 4 
applications of f 
bio- osmotic (bi" 

OBmOtdc prcflsfituw 

biophap^m (bi- 
iug or ahsorpUo 
biopbagouA Obi 
biophAKy cbi-of J 
biopborC (bi'o-t 
thetical vital un 
Into groups calli 
Larger ones call 
and these in tui 
chromosome*- C 
biophoric (bi-o* 
biopbotomeitei 
tron measure] 
tion of tho ey* 
b iopb ymcal (bi 
biopbyBics (bi 
with the euplicj 
preblenu. 6*^ 
navior of oral 
restoration. 

biopbysio^raj 
structural or d 
biophyeiolog} 
.logd that pa 
of^y, and phyal 
bioplaaia (bi-o 
ing up of food 
bioplasm (bi'o 
protoplasm, 
contrasted wit 

bioplfcs™ 6 
bioplast (bi f o-j 
matter. 2- an 
btopoiesia (bi' 
of life from hi 
biopalymer C 
ganism, PS M ] 

biopsy (bi'6>( 
aminatlon, ui 
performed to 
opssy in which 
through a ne 
mental wm* 
which cells o 
agnhist the ti 
ttcope) at the 
verted cone o 
tolos^cal Vj 
Diethods for i 
viscera, en 
atrumcnts in 
htopay of tisE 
including u i 
tissue, exp 
determine U 
KuperficiaL 
oion and. if f 
ctle b., biop 
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bUo (bi'6) n-t J* ^K|oa [Cii11ir|.] n biography, often a very hrhff oa« — 

ffrf/. iColloQ-l hingrnptrieal 
bj|0- (hi'*, -9) I Or < bio9, Hfr- < IK b«c Vuwij In live > QUiCK, U 

t/wcre. to live, uiCo, life, Olr bru, living. Or oioim, to lWe, *Oion, 

uniinol] combining form life, of livinjr thiTVff^* biolocical [biography, 

buichcmititryj 

bi|0-8lC'CU-mu-la-tion {hi' A h kyirom*yuu IE uliuo. -yu-) A* the pruceut* 
in which industrial waste, tgxir chc m i ca l a , etc. gradually nccumu- 
lat* in Irving tissue — bi^BC-Cu'rnulate' ( kyinxn'Wi Idtf, -ys) 
faljo-ac-cu'nui'la-tiv* (bl^O a kycr>rr/yni» latfiv, -hi ir t -ya-> 

bila-B-cous-tics (-J kooi/tarj) iwrt Iwftft. Jin/*, u.l a branch of acous- 
tics thai dcnU with ituunda produced And perceived, top. for com- 
munication, by nnim.iU 

bijO'ilC-tlVO (-aX J t"0 aaf. hnving i) aipacity Lo intiirpct with 0 hving 
liamiti or eyetem — bl^C-Uv-fty (-ok tVa t£) n. 

^bPtO'as'Say (bro as'fl) [««>- + a^y J 0 tochriqw for determin- 
ing the power of & drug or other substance by measuring ha effects 
on" a LenL xyecinien against those of a standard substance 

trbko-as tro nau tica fbi'ft oxlni uut'ika) iLpL [with sin#. v.] the 
science that deals with the physical ronjcinws uf living thing* U> the 
environment of space end ipncc travrl 

bto*a<vaU-a-bll-t|ry (-e vaOa bil'e te) /f. the rate at which a drug, 
trace element, etc. enters the bloodstream and is circulated to spe- 
cific organs ur lixuUva 

b)|0-CBi1t9'tyat (lira kal'l i*tj a. a sulfccLiiice, an ua enzyme ur luir- 
mono that arJivnliw nr Kfitwulft up it uMtchttmirjif rrnrtxin -hr|0- 
catla ryrlc l-karl itfik) 

AbBo-CejnCfSia (bl'O ai UO'eifl) ft. |ModL < C*0- (it *Wkfi«(A ik 
mingling < kvinou/i, vo uhare < Aoi/w«, comment oee coeno-J a 
cornmnnily «if Imilugically iottgraied and interdependent plants 
and animal* AJwi hllo-coe-no'flli (-ui mVx»> »r br^ce)nafle' (""^ 
uO&O 

biochemical oxygen demand 1 the anwunt of dissolved oxygen 
needed U> decntnpnHft the organic matter in waste water: a high 
B0f> indic-nln: heavy jkiIIuIjoii with Utde oxygen remaining fur UaL 
2 Ibc oreanic matter in waste water Aloft BIOXjOCICAL OXVCRN 
DEMAWD . , iL , 

bl|0-Chert1'i&4ry (-kemla tre) n. a science that deals with the chcsi- 
hcLry nf life processes in plama and animals — bi1v-che«rl'cal Hdj„ 
it. — brkvchenrlst n. . 

bijorctde (bl'O sidO n- [rw- » -cmB] a powuumis dieuiod .iub- 
atance that can kill ttvinjr crffnniinis, wp. micro«rgOTisnis 

b^o-clean (bl'O Men') Jflf. as completely free ne poeslblc from micro - 

Arranismti. eSp. AO AS TO be aseptic 

biio-di-ma4ol<o{gy (Ui'u klvm? tiU's & n. the e^ience thai deals with 
tho ctTccts or rlirnoLe no living matter — biTO-CH-inar*|te (-kli ttaf fl£) 

*<#. 

bt><om-pat'0b4e (-k»m pafe bsl) *oy. compatible with living lis. 

«ue. hh n pruiftluHie materieJ ox device that is not rejected or docs 

nttt cauxe infection — b§o«com parijbil'^y n> 
bi|9-00n-ver>Bion <-kan vtu'thaii. -ulijn) /k a proceea iu which a Ai«l 

19 generated frum wiwtO innUur, plant iittUcl, 6te_ at ht UtiHtJ 

bacteria to feed waMc tn produce methane 
b&>cy bw -neVtCS (-srber netfiks) (tyl. [with tin& v.) the branch of 

r^htmeticfl tlxAt dealfl with the control and communication ayatonu 

of living; vrnirtkms — bf^cYbflr-nertTc edj. 
bfo-de^greoVbfe K«'da bal) av^. ([bio- . dbcrad{e) . -able| 

Capable of being really deenmpnAnd ay miembul aetipn, an somn 

detergents — brfe-tfeiijrad-a-bil'ilbf or bno-d«g-ra«r*tiOrt (-decora 

dii'chon) a. bfV^flbrado' <rf. 
^rhea ^coIMoy C'& VSra IE) n. [mo- t- ecology] (he tunence UliL 

deals with the iniKirdnUuxnc <»f cummunlUex nf anlmubi and planU 

with their environment 
«b|0'ep«&tric (-t lek'trtk) adf. of or h&vine to do oith electrical 

energy in Irving tiAftuea Also bi1o e|ac / tri cal — bHi-e-ladrlc/i-ty n, 
blO-efeC-tran-lcs («tfek LrEn^ka. -el'ek-) H^l/. [with King. u.J a 

branch of electronics tbnt deals wiLh rhxtronic device*, implpn^ 

etc. used in medicine and biological Tcscarch --bilcreliftC-tnjrrTc 

Mdj. • .hrTo^cnfwrl-callly «oV. ^ 
blrCrenJer-geMca (-en'at jei'lkfl) nj>L [with tins. * htaiich «if 

tiifirgstica that deals with hew a living gcKuniam wnvcrt* fwd, 

KUiihght, etc. into useful energy — brTo-entr-flelTte *<& 
b^o enlgi no^rirtg (-enje nir'ii)) n. a science deeJine with the appli- 

cahen of engineering science and tecluiulocy to ptoUemu uf biulugy 

and msdieine — imperial necf n. 
bop-»)}qui*te-lence (-C kwiir*e lww, -i-) t the cojwafity of Btrcnfith. 

biuKvailaliiliLy. slid dfidace of vanOUA dnif products AlfaG bi^o- 

ejqaivV^n^y - Wlo-etquivTa-lent soy. 
bOo-frthlCi C-cch iks) n.pl [with vintf. v.) the study of the ethical 

problems arising from Bcientiftc advances, esp. in biology and 

medicine — hr^o-eth^-cal adj. 
•^rbljo-^eed-back (.fSd'bakO /L a tM^m'tque cif seeking tu conLrul 

certain emotionaL states, «i>ch n% anxiety ur depression, by training 

uneselt, with the aid of electronic devices, to modify autonomic 

body functiuax, tnidi AA blood preAfiUr* OI hvaKbeat 
b^-llfihVO-noid ('flft'va nuitK T -fLrv'y-) JL any uf a grnup uf biulugi- 

callv ACttvo flavono campciunclx Lhal may help maintain Lhn liltiuaV 

i^ipiUary waDa, reducing the likelihood of heinonhagin^: widely 

found in plant*, tap. CLtrns fruits 
blog 1 biographer 2 bitirrupKical 3 biography 

t>(o ga8 (bl'O fas') fl, a fuel Kens pruduned by fcrmcntine organic 

w*ite. as in capturinc methane from niamire 
bi)o>gen>e{sia (bi'O Jen'a ah) rh (mo- + -uisrauita] 1 the principle 

that living orgnniwms ttri|{inuLe unly fruiu uLber living ucgauiuiUB 



cloBoly similar to themselves 2 the eenetation of urpmiama in this 
way — biic-gcfrwfic (-J» nex'ik) ot bi>0c#ier|-cnl adj. ^bilc- 
qe|ner/)i CBlpy adv. 
bCb gen-ic ( jtm'ik) ad}< umduued by, or eeftentiot to. living ceUe 
bljo gejo chernp-cal circle (bi'O je^O kem'i kat) the cycle in which 
nrtrofiwij carbon, and othor inorganic elrmcnta of the soil, atmos- 
phere, etc of a region ace converted inUt the onfaaic substances of 
animals or planta of the region und released back into the eirvjrou- 

1U t! Ill 

bi]o-gejog-ra*ptry Qji'o if n p gnt fA) n. eke branch uf biology that doals 
with Ihr gra>gr«phieal distribution of {ilantN and animals — bi'o 
fi«^^rapn'|lc <-e crank) «<f. 
bFog-ra-phe^e (bl a^re iv, uUu he-) n. n subject of a biography 
bi-Og-rtrpher (bl aj^w fur; uku lx: ) n. a writer of a biography or 
biograpoien 

biographical (1'i'j irnfi fc<?U 1 of. haying iu du with, ur 
characteristic nf biography or bio^Aphttn 2 (jiving the ttLury lif. itr 
h(itc.d on, a pemrm's life AlflO txfe-graph^C — bl>J-OrapTrl*caPy 

br-og ra phy (bl ayre ft; otso. be-) n. flGr btvgravfua: hm nto- & 
-graph y | 1 the histories of Individual fives, considered as a branch 
uflileraLure 2 pL •phiea au au:»unL of o perxnn'K lire, described by 
nnoLbcrj life auiry 

b^o-hsx-nrd (bi'6 bayard) n. [nto. 4- kasuhdJ a risk or danger t» 
life or health, esp- Umt rcfluiUnR from biological anerimantauon - 
ad}, having to do with biohazarda, esp, cbetr pnveniion ur cuo- 
tad — DiTo-haz^ard ouE adj. 

^bijo-horm (hi'ft hwrtu') n. [< mo- ♦ Grtot-ina. a n»f J 1 a reellike 
mass or mound of hmftxLmu builltry Kedenuiry argnni«ins, as corals: 

nt^o-if|>tru-m«n-tsi-tJon (b^o in'«tr« men ta'shen) the use or 
iiivuumenta, ae aeuaon, to- detect and measure certain body fuijc- 
Liuim. tut of pertoiii in ipaceilighi. and tramuiit the data to a point 
where it i» evaluated 

81'0-kO (be </ko) inland in ihe Uifiht of Renin, off the cea*l of 
Camcrooru part of Equatorial Guinea; 779 sq. mi. < 2.017 sq. km); 
pup. 70.000 

biol 1 hiologkal 2 hiobgifit 3 biology 

bQo* logical (bi'a laj^i kal| adj. 1 ur or cannecled wiLh biulugy: uf 
plants and animals 2 of the nature of living mailer 3 u*ed in or 
produced by practical bioloey — f»- a bwlojpcal product Also brio. 
Ionic — bilofegTcaffy adv. . 

biological ClOCk any uf (lie variuutt uaLuxal uycka ui urgtuiituua UiaL 
ure related lo the lideo. min. moun, tight, temperature, etc and that 
control breeding iecding, mlgrriUon, etc 

wblologlcal control the control of dcsLructivc nrgwnianin, istp, 
inaects, by venous, usually no n chemical meana, ag the use of natu- 
ral predatont 

biological oiygen demand ROD 

biological therapy BrrmiPJUPY 

biological warfare the deliberate n»C nf disease -spreading nrirronr- 
(ranis uu, toxins, etc in warfare 

b^OlbfgY (bl a r o j5) rt [ < Fr or Ger: Fr bioit&ie < Ger, coined (1502) 
by GTReifahold (Trevmimis). Get phyotologiat < Gf cum (aee wo-) 
4- bujia, •IjOGVJ 1 the aciencc that dcaLt with the urhpn, hutUxy, 
physical charRctcristi^ life proewfcs, hajbiU, etc. nfiihinCx and 
ojiimals; it metudes botany and zoology 2 animal and plant life, as 
of a given area 3 biological history, principles, etc. — bf-OHCraj*t n, 

btJo-lu-mi-naa-certCG (hi'fl lWmo nea'onfl) n. 1 the producuon of 
light by living urgonxtms, as by firefliea ur mnny dct?p-Tf4l*r uepLl- 
lopods 2suchligiit--f>WuW-neycent^py. 

W^ony.sl* (bl kl'o sis) a. IModLh see wo- & -i.vsr$] Lbe d*KLructi»n 
of life, aa by tmcroorganismfi — bto lytic (bl'e litlk) mdt, 

bqo'mag'rrelicB (ku f o mjg net* Iks) ri./W, [wttA ling, v.) a branch of 
magnetics that deals with how mugnetitan la related lo Bving orfa- 
rjiams— W1o-rrwgrwrfc adj. 

blJo-ma»S (bfO maeO n. [mo- + MASS ] the total numn nr umounL of 
living urvaiithma in a particular aMA or volume 

bj^Tna't^i ol <.ma Ur^c »1) n. a xynihetic or natural substance u«fl 
to replace a bone* tissue, etc. In a living body 

bfrmam<e4mat'lc* (bro maih'e mafiks) rtpL [wiOi km*"-] A* 
fecience that deals orlih the appheation of mnthcrnaLical meihodjc ui 
the vtructurv and fm>ctiOai( of living orgftuiflDOfl 

bl-ome (bl'om') n. 1 < nM + Modi, -am*, -oma J any of several major 
life zones of interrelated plants und animals oVwnnined by the 
cliumLe. u» deciduiAiA forest or desert! see aasoci aTION ((Muite B) 

b*>me chan-icfi (hi'6 n» Lan'ifct) n.pL \urith *ing. tu] the applica- 
tion or I he prinniplr* and LrcliniipiiA tit luecKaiiicB to the structure, 
function*, aud capabiKtieB of Irvine orgonisma — bdp-mo}Charr>caJ 

bilotnedF-cine (br*6 mcd'« «n) n. Use aspect* «f meUicuae that 
derive from, ox relate to, Ibc natural Miencee, c*p. lutdngy, hio- 
chemietry. and biophysics — bnowoV^-cal adf. 

bao-rne*t^oriol-oby (-mfit'S or Sl'o jo) a. the *tudy ol the inTerrein- 
tiunxhirM of bioJofiy and wKnLher ~bl1oTne te)or}o-lDgTI-cal adj. - 

bUofnOlkiC* (-me'triks) n.pl. \with sing, u ) that branch of binla(pr 

which ddaht with ib* data sLaUatiiadty and by mathematical nnalytus 
bF|o-mel f r1c tn bFJo-rrel'rl cal adj. 
bi-om -eftoy (bl fan'o tre) A 1 calculation of the prohahle hnman hfe 

apan 2 wuMETiuua , , . M 

bfla-rnol-eicule fW6 miil'o Vyvol') n. an orgcinu: compound made m a 

living eystem A , 

Bj on (fcd'an. -an) fl. 2d cent. n n*; ( Gr. pftatoral poet 
wbl-OniC (hi fin'ik) aoy. laee fokj 1 of or having t« do with bwwc* 

2 u) Jeaignating tin orlifiL-ial replacement for A bodily part D) far- 
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brain. Next in order of frequency or involvement in systemic toxicity 
arc the circulatory system; the Wood arid hematopoietic sysTem: vis- 
ceral organs such as liver, kidney, and fling; and the skin. Muscle and 
bone arc least often affected. With substances that have a predomi- 
nantly local effect, ihe frequency of tissue reaction depends largely 
un ihe portal of entry (skin. guSlroinlesUnal tract, OT respiratory tract). 
Reversible and Irreversible Tbxic effects. The effects of daigs on 
human beings must, whenever possible, be reversible; otherwise the 
drugs would be prohibitively toxic. If a chemical produces injury to 
a tissue, the capacity of ihe tissue to regenerate Of recover will largely 
del ermine (he icveisibility of the effecL Injuries io a tissue such as 
liver, which h«s a high capacity to regenerate, usually arc reversible; 
injury to the CNS is largely irreversible, because dte highly differ- 
entiated neurons of the braiu cannot divide and regenerate. 
Delaytd Toxicity. Mt»si tax ic effects of drugs occur at a predictable 
(usually short) Lime after administration. However, such \s nm always 
UiC case. For example, aplastic anemia caused hy chloramphenicol 
may appear weeks after the drug has been discontinued. Carcino- 
genic effects of chemicals usually have a long latency period, and 70 
co 30 years may pass before tumors are observed, because such de- 
layed effcers cannot he assessed during any reasonable period of ini- 
Ual evaluation of a chemical, ihere is an urgent need for reliably pre- 
dictive, shorr-icrm tcsrs for such toxicity as well as for systematic 
surveillance of the long-term effects of marketed drugs and other 
chemicals (see Chapter 3). 

Chemical (^arcinugen.s. ChernicaJ carcinogens are clas- 
sified into two major £roups, genotoxic and non-genotoxic 
carcinogens. Genoioxic carcinogens interact with DNA, 
whereas nongenotoxic carcinogens do not. Chemical car- 
cinogenesis is a multislep process. Most genoioxic car- 
cinogens are themselves un reactive (procarcinof>ens or 
proximate carcinogens) but arc converted to primary or ul- 
timate carcinogens in the body. The cytochrome P450-de- 
peodeul munooxygcnas&s of the endoplasmic reticulum of- 
ren convert the proximate carcinogens to reactive 
electron-deficient intermediates (electrophiles). These re- 
active intermediates can interact with electron-rich (nucle- 
ophilic) centers jn DNA to produce a mutation. Such in- 
teraction of the ultimate carcinogen with DNA in a cell is 
thought to be the. initial step in chemical carcinogenesis. 
The DNA may revert to normal if DNA repair mechanisms 
operate successfully; if not, the transformed cell may grow 
into a tumor that becomes apparent clinically. 

NungenotOxic carcinogens, also referred to as pra- 
morers, do not produce tumors alone but potentiate the ef- 
fects of genotoxic carcinogens. Promotion involves facili- 
tation of the growth and development of so-called dormant 
or latent tumor cell*. The time from initiation ro rhe de- 
velopment of a tumor probably depends on the presence 
of such promoters; for many human rumors the latent pe- 
riod is 15 to 45 years. 

To determine whether or not a chemical is potentially 
carcinogenic to humans, two main types of laboratory tests 
• ~f ctiidv is performed to determine 



whcdiei- or nut the chemical is mutagenic, because many 
carcinogens arc also mutagens. These studies arc often in 
vitro Studies, such as the Ames test using Salmonella ty- 
phimurium (Ames et al, 1975). which can he completed 
within a few days. This type of test can detect genotoxic 
carcinogens but not promoters. The second type of study 
to detect chemical Carcinogens consists of feeding labora- 
tory animals (mice and rats) the chemical at high dosages 
for iheir entire life span. Autopsies and histopathulogical 
examinations are performed on each animal. The incidence 
of tumors in control animals and animals fed the chemical 
are compared to determine whether the chemical produces 
an increased incidence of tumors. This latter study can de- 
tect promoters as well as genotoxic carcinogens. 



Allergic Reactions. Chemical allergy is an adverse re- 
action that results from previous xensirization to a partic- 
ular chemical or to one that is structurally similar. Such re- 
actions arc mediated by the immune system. The terms 
hypersensitivity and drug allergy ofren are used to describe 
the allergic state. 

Hoi u low-xnolecular-wcighi chemical to cause an allergic reac- 
tion, ii «r its metabolic product usually acts a* a hupicn. combining 
With an endogenous protein to form an antigenic complex. Such anti- 
gens induce the synthesis of antibodies, usually after a latent period 
of at least I or 2 weeks. Suhsnquent exposure of the organism to the 
chemical results in an anitgcrt-aniihndy interaction that provokes ihe 
typical manifestations of allergy. Dose-response relationships usu- 
ally arc not apparent Tor ihe provocation of allergic reaction*, 

Allcrjsic responses have been divided into four general cate- 
gories, based on ihe mechanism of immunological involvement 
(Coombs and Cell. 1975). Type I, or anaphylactic, reaclions in hu- 
man beings are mediated by IgE antibodies, The Fc portion of Igfc 
cm bind to recepuin. on muKt cells and basophils, tf the Fab portion 
of the amihody molecule then binds antigen, various mediators (his- 
tamine, leukuiricnes, prostaglandins) are released and cau^e vasodi- 
lation, edema, and an inflammatory response. The main targets of 
this lypp nf reaction are the pislroinlcstinaJ tract (food allergies), the 
skin (urticarial and atopic dermatitis), the respiratory system (rhinitis 
and atlhma). and the vasculature (anaphylactic shock). These rc- 
Kponscs lend to Occur quickly after challenge with an antigen Lo which 
the individual has been sensitized and arc termed hrtmedtaic hyper- 
set 1 5 // n it y tvaclitms. 

Type 11. or cytolytic reactions are niedialed by both I^G and 
IgM antibodies and usually are aiiributcd to ihcir ability to activate 
the complement system. The major target Ussucs for cytolytic reac- 
tions arc the celts in (he circulatory system. Examples of type II al- 
lergic response* include penicillin -induced hemolytic anemia, 
methyldopa- induced autoimmune hemolytic anemia, qui nidi net-induced 
thrombocytopenic purpura, sjilfonamide-induced granulocytopenia, 
and hydralazine- or procniiiarriide-imhiccd systemic lupus erythe- 
matosus. Fortunately, ihcse autoimmune reactions io drugs usually 
suhsidc within several months after removal of ihe offending agent. 

Type 11 I T or Aithus, reactions arc mediated predominantly hy 
IgG; the mechanism involves the generation of antigen-antibody 
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complexes thai subsequently fix complement. The complexes; aic de- 
posited in the vascular endodieliuin, where a destructive inflamma- 
tory response called xenttn sickness occurs. This phenomenon con 
basts with the type II reaction, in which the inflammatory response 
is induced by antibodies directed against tissue antigens- The clini- 
cal symptoms of serum sickness include urticarial skin eruptions, 
arthralgia or anhririv lymphadenopathy, and fever. These reactions 
usually last for 6 to 12 days and then Subside after lhe offending 
agent is eliminated. Several drugs, such as sulfonamides, penicillins, 
certain anticonvulsants, and iodides, can induce scrum sickness, 
Stevens-Johnson syndrome, such as thai caused by sulfonamides, is 
» more severe form of immune vasculitis- Symptoms of this reaction 
include erythema multiforme, arthritis, nephritis, CNS uhnuriualilies, 

and myocarditis. 

Type IV, or dclaycd-liypcisciivrivity, rer.ctions arc mediated by 
itsnsiilizcd T lymphocytes ami macrophages. When sensitized cells 
come in contact with antigen, an inflammatory reaction is ceneraied 
by the production of lymphokincs and the subsequent influx of neu- 
trophils and macrophages. An example of type IV or delayed hypcr- 
sravriiiviiy is die contact dermatitis caused by poi$on ivy. 



Idiosyncratic Reactions. Idiosyncrasy is defined as a 
genetically determined abnormal reactivity lo a chemical. 
The observed response is qualitatively similar in all indi- 
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Figure 4-6. Mechanisms and classifications of chemical inter- 
actions. « 



viduals, hut the idiosyncratic response may take the form 
of extreme sensitivity 10 low doses or extreme msensi- 
tivity to high doses of lhe agent. For example, many black 
males (about 10%) develop a .serious hemolytic anemia 
when they receive primaquine. Such individuals have a 
deficiency of erythrocyte glocose-6-phosphalc dehydro- 
genase (see Chapter 40). Genetically determined resis- 
tance to the anticoagulant action of warfarin is due to an 
alteration in the vitamin K epoxide reductase (see Chap- 
ter 54). 



Interactions between Chemicals. The existence of numerous tox- 
icants requires consideration ordveir potential inieracuuns, (sttc Fig- 
ure 4-6). Concurrent exposure*; may alter die pharmacokinetics of 
drugs by changing nue* of absorption, the degree of protein binding, 
or the rate* of biotransformation. Of excretion of one or both inter- 
acting compounds. The pharmacodynamics of chemicals can he al- 
tered by competition m lhe receplur; for example, atropine is used to 
treat ofganophosphute insecticide toxicity, because it blocks mus- 
carinic choline* gic rccepiOP* and prevents their Stimulation by excess 
acetylcholine resulting from inhibition of acetylcholinesterase by lite 
insecticide, Nonreceptor plurmacodynamie drug interactions also can 
occur when two drugs have different nusdiafliiUIW of action; for ex- 
ample, aspirin and heparin when given together can cause unexpected 
bleed infi. The response to combined mxirnnls may thus Ik equal 10. 
greater lhan. or less than lhe sum of the effects of (he individual 
agents. 

Numerous terms dcheiibc pharmacological and toxicologic? t in- 
teractions tree rigurc 4 (>. H ). An additive ClTccl descrihes lite com- 
bined effect of (wo chemicals that is equal to lhe .sunt or lhe ellccl 
of each ageni given alone: the additive effect is the most common. 
A sviwrxixtic effect is one in which the combined effect of two chem- 
icals is greater than lhe sum or the effect of each agent given alone. 
For example, both caKxin laiachloride and clhaiiol arc hcpaloloxins, 
but together thoy produce much more injury to the liver than cxiKCicd 
from the mathematical sum or their individual effects. Mentiniitm 
i:; the increased effect or a toxie ageni acting simuUnncniisly with a 
nontoxic one. Isopmpnnnl alone, for example is not licpdioloxic; 
iKJwever, it greatly Increases the hepumoxicity of carbon tetrachlo- 
ride. A'ih*$iMixin & the interference of one clwittieul wilh the action 
of pnnlher. An antagonist agent is often desir;ihle as nn antidote. 
Funriituutl tW fdiytialiwicttt tmUi^nnixm occurs wlten two chemicals 
produce opposite effects on lhe same physiological (unction. For ex- 
ample, this principle is applied lo lhe ability or an intravenous infu- 
.<ion of dopamine to mainlain perfusion of vital organ* during cer- 
tain severe intoxicalions characterized by inaikcd hypoiension. 
Owmhvl trntaROuixui ui imn-Hwtitm is a reaction between iwo ehem 
icnU lo neutralize their effects. For example, dimercaprol (BAD 
chelates with various metals 10 decrease Iheir toxicity (acc Chapter 
66). Mspipsititmal a*\ta$*>tm*m is lhe alteration or the disposilton Of 
a suhsiaiice (its atworpiinn. biolmiihformuiion. distribution, or excre- 
tion) so thai less of lhe agent reaches the target organ or its persis- 
tence there is reduced (acc below). AuiaRanixm Oi lhe rteeptor Tor 
die chemical entails lhe blockade of lhe effect of an n&oiml wilh an 
apptopriaic antagonist that competes for lhe same site. Kor example, 
the antagonist, naloxone is used to Ireat respiratory depression pro- 
duced by opioids (xee Chapter 23). 



